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1. Introduction
The tidally averaged sediment transport is important for
the stability of the tidal system, since this transport has
to vanish in morphodynamic equilibrium. Hence net im-
port (export) of sediment at the seaward boundary in-
dicates that the basin’s bathymetry is still evolving in
time. In the literature, analytical expressions have been
derived to quantify the contribution of various tidal con-
stituents to the tidally averaged sediment transport, such
as in Van de Kreeke and Robaczewska (1993) or in the
appendices of de Swart and Zimmerman (2009). In the
present study, the tidal constituents will be calculated us-
ing a 2D-idealized model, developed by the authors, and
the results of the analytically obtained transports will be
compared to those obtained numerically.
2. Model formulation
A semi-enclosed, rectangular, tidal basin is considered,
including tidal flats. These tidal flats will always be wet,
i.e. no drying is being considered and their surface area
is not time-dependent, see Fig. 1. The water motion is
Figure 1. Top view and cross-channel view of a tidal
channel, with used symbols.
described by the 2D depth-averaged shallow water equa-
tions and is forced at the seaward entrance by a prescribed
sea surface variation, consisting only of an M2 tidal con-
stituent. The boundary on the landward side is assumed
to be closed for tidal motion. The equations are spatially
discretized using the Finite Element Method and they are
solved in the frequency domain.
The tidally averaged transport of suspended sediment (~q)
is described by
~q = 〈~uC〉 , (1)
where 〈.〉 denotes tidal averages, ~u is the tidal velocity
and C is the depth-integrated sediment concentration. The
suspended sediment concentration is modelled, using
Ct +∇ · (~uC−µ∇C) = α|~u|2− γC, (2)
where α and γ are respectively the erosion and deposition
coefficient, which are sediment independent and constant.
3. Results
In Ridderinkhof et al. (2014), a depth- and width-
averaged analytical model was constructed, in which only
the local tidal asymmetry generates net sediment trans-
port; settling lag, advective and diffusive processes are
ignored. This implies that ~q solely depends on ~u, i.e.
~q ∼ 〈|~u|2~u〉, as described in de Swart and Zimmerman
(2009). For the present contribution, however, equation 2
has been added to the 2D hydrodynamic model, in order
to study the effects of settling lag, advective and diffusive
processes on the net sediment transport and thus on the
overall stability of the tidal basin.
(a) Ridderinkhof et al. (2014) (b) present work
Figure 2. Dimensionless net sediment transport at the
seaward boundary of the tidal channel (x = 0) for various
channel lengths (L) and extents of tidal flats (∆b).
In Fig. 2, a comparison between the numerical 2D results
from the present work and analytical 1D results from lit-
erature, is given for the case where ~q ∼ 〈|~u|2~u〉. Net ex-
port is found for all considered tidal flat widths (∆b), if
the basin length (L) is long enough. For short tidal sys-
tems however, both net sediment import and export are
possible, depending on the width of the tidal flats.
4. Conclusions
The outcome of the present 2D numerical model is com-
pared with the results of the 1D analytical model of Rid-
derinkhof et al. (2014). The 2D model allows for a more
detailed study of the influence of the geometry of the tidal
basin on the net sediment transport and also of the rela-
tive importance of the different mechanisms on the tidally
averaged sediment transport.
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